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ABSTRACT : PROBLEM TO BE SOLVED: To obtain an optical head capable of recording and/or 

reproducing to/from plural kinds of information recording media different in wavelength by 
providing plural light sources having different wavelengths and a common single optical 
system. 

SOLUTION: This method is provided with a 1st light source 2 for emitting the light of 1st 
wavelength, a 2nd light source 7 for emitting the light of 2 and wavelength longer than the 
1 st wavelength, and an objective lens 1 4 for converging the lights of 1 st and 2nd 
wavelength on the information recording surfaces of the information recording media 
corresponding to the lights of respective wavelengths. The objective lens 14 is designed 
so that the aberration is decreased with respect to the light of 1 st wavelength. For the light 
of 2nd wavelength, the optical path length to the objective lens from the 2nd light source 7 
is arranged shorter than the optical path length to the objective lens 14 from the 1 st light 
source 2 so that the aberration generated on the objective lens 1 4 by the color dispersion 
of the objective lens material is decreased. 
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mmz . mnmmmmfr&ftztkM lx . mnmBii 

^^Mtrsmico^i:. mi^^«t0i>^V^2 

o&^o^^Bc^t- s s 2 , mzm 1 

^i:fjl£H2^jS^co^^. 

-thmmtmm^mmimm±izm^it^n^y 
x t zffi*. , Hura% p >-x(i Btftem 2 <o«^cwttz*r 

i ^ . tuiEU i <nmk<r>mztt lx mtm^ yxmrn 

xdiz, mmm 1 <o***MKfc*f j&r & B?istt$niBftM 
±co&wm<vm?>- 1 . hu gese 2 ^^<^3KtMjiE-r s m 

[0033] mmmm&<nmm<nm*-*ti>m'h± 
m<vWi^zmtx$£z-&zb(,z£t). nmuyxxmL 

?&&MMZi&mZ-£&Zk&X'Z&. h— 

[0034] im^imn^ffmiz^ ^x . m&vmu 
yxtASt-f annais 1 &y^nem2«ift^^5t* s ^« 
wt¥it3te"c«> 0 » mmm 2 cr>m.^mznm-t t mm 
mm±.<7)U.m.m<r>Bfrtfo . 55—0. 65mm.Bfr 
ism 1 <nm^fticttft*zimmm±<7)ftmm<7)m 

^'0. 6 5-0. 7 5mmt'*^^J:!!)''fJLU t £ 
ftKckO. S51. m2^^Wii«^t^Jt5t^. -e 
ixWM'Sr § ffiffiiE»*««s<^>ffi ffif B#i® l=M LT 121125. 

[ 0 0 3 5 ] ±fe^fBliS*^tfcV^T. ^1 

nfo&zttLxmm^yxtfmv&ftmzj: otina 
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tarn i co : McDXiznm^&rnmmm±coemm<7)T 

[00 3 6] ±IScOl£HS*^^t>^T. MIB 
fiffBIB^Efrt LT . Mem 1 0^^3feraJ6-ri»^ 

1 commmm t . mie® 2 <^*<o*tc*f 2 

«0ffi¥8IEi*i5fc . MIB^ 1 &t^m 2 o#fl?«iB»Bn±t 

3»br**ix:» 1 &xm 2 n&mm t tt-tz 2 mmrnn 
mmmmkzm^K mmmmmizft txm-wMfr 

ofa&nxizn Lxm&m v yxmmo&ftmz x 0 

ISm 1 OfiOTtf)5*£g£ LT t J: l*. flfflHBtt &ft 

fccio. maisyxx'^^hmiMZimz-t&z. 
t tfx" zt>i,z2 mmmcmmmmw t?&zt 
x\ mmm&ftn&ftx'cr)nm®&zm*;i$*tz>zk 

tfX'Zh. 

[0037] ttz. ±%i<z>mmm±i7mz&^x . mm 
mmmmfct lx , mmm 1 «>**o#fc*fjfrr &m 

1 ffiisn® fc . Buiem 2 o»**>*fc*tj&*-* is 2 

mzmiRvm2<7)&mmm®±iz 
mm. ztuzmi &vm 2 coumm warnm* 
mmmmmx^ n^hz titz 4 mmmx-h ^x.wm 
frhitzim lx immt/xim&&^m%ffimim 
mik$:m^&z\ti>x-z&. m e 2 /i*f§3£<otjf$fif£fi& 

wttiKfic fc -rs i t x\ ffimimmfrnmibX'cogdM 

[00383 ±iatfOl£ilW^&^t>^T, Hiiifi 

^l£7)&^3 5 0 nm-5 0 0 nmC0$gg||*L fulfill 

2 CDi£^#6 0 0 n m— 7 0 0 n mCO&MftX'fo& Z t 

tm& lw ztiizxo. m-co^-v vx\ mmmt 

=f<X7. DVD. DVD -R%t'cr>i±mcr>m%Z>WMc 
[00 39] 

[0040] (mi commmm ) m 1 f 1 

[004 1]*^7Hil 3 50nm~5 0 0nmO 
ft* . Mi. if 4 0 0 n mOgS 1 ^ifcUcDftS: 
■Bm-thminltW^k. 6 00nm-70 0nm«I 
Ht^-ailS, 0nj;Uf 6 6 0 nmC0m2O)^C0^W. 

m-&&2<7>%Mi tz^h. mi<v%M2iz. mi 



mitZtLX. HlOLD/PD (laser diode/photo d 
etector) ty'a-/H«tS. ^llt:. %2<T>% 
mi\±. ^2^1f8 > IB2c07ho^9A^9fc 
thtZ—fcmmUZtlX. (laser di 

ode/photo detector ) ^ a —)V 6 * II 

<mm 2tm2 amm i zmtRmz® vmtzztizx 
o zMixcomkiznm Ltzmmmmmzn Lxmm. 

/Hlffifc«»S*L&flH8IEaiiIl 6fc. ^'AlttSPJ 
t3K»t/$,iifc«SHI 1 5 i: SrWTI.. fflW«#t L 

r . nistm. n i nfamzttfc Lfzm i nmmmm 
& t . m 2 wafitc » jc Lfcst 2 ^-tpsian^ft fc im 
TE-t&tK *mmvmnxnmmmmwcommco 
m&t>m-x'b s^fc. ii Ttiwis«i2»«ft* ie^'j 

[0 04 2] miCO±M2frt><7)miCDft%ft5li. h* 

b(rym2<Dmm\ on. micoim±5tm-<^m 

S. JJCte, H^ailt^5tm2 0aiSt^l Ottl/4 
«M1 3*cJ:»)H«3fcfc:3ai6**i.fc», nm^vXl 

4\z£*) , mmmmi e±^zM^ti. rjffjvmm 
<vm%3-tiim£.i)m*>tiz> . m i m 2 nxmfrh 
cmvmmmmi ex-omimt. i/4Mii3 

t-.fcO. ^l*5j:tN*^2coail^5, 1 0?)M3fe;*fti: 
^iimiMilil3EtM5 ft, ^ii^ixm 1 co* 

ffiZtiX . -^ii^ixl 1 (D^ym? 3&£T/m2 co^t 

mT8commzM3tzn&. ulliz**). r<i;?)wn 

[0043] UUKOi ^ twffiBJt$iX^3t^fct5V^T . 
«^StJr^(i. afe^^fci-e 5 0 0 nmOTtc^^ 

tzLtz (m2ii£<m^t>tix^&mmBK-7<7)m£ 

[0044] (?R{»VyX 1 4 t LT . % 1 

c7)»mf \z%3c$%> x o izmttztifzm-cDimmv 
0.^2 1 4 *f**W 

yXl4t TratfiM&ifi. m 1 VtfcM 2 t^m^ >X 

1 4tx'(Dyt$mtmnmizmL^m^. MW/yxi 
4<ofiusifcm2<oajst3ti o*^ *<Kaesii5S:vv -r 

^*>, m2cr>WlMcoffizttLXtt®ll'yXl4<7>ffim 
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XI 4 i t'OTI^I 1 2 A^MIV 1 4 

^um^i&mx^- hzk z%>&Lfz a mmz&iRm<v% 

RMSltUO. 0 4 A VJ.T ( A ) ktchko 

[004 51 £tz. n^yXlAbLX. I2« 
cofttfmt fcWttt J: o izmm^ixtzm-^mmu 

yxzm^tzm^iz&^xiz. mi^m2^hn^v 
yxi4t xnytsmtf. m 2 co^tm i t^^nmv yx 
i 4 £ xcomm t mwmzm l t ^m&, m i 
mzn uwmi/>xi4 ^stw^fefr tw^ j: & jrm^' 

X 1 4 TcoMJRH^M-T-g. i^C, ^ 1 OM2 
tt^U- >X 1 4 £ T-03fcM£fll 2 COM 7 A> A>Ml- 
^X 1 4 itWKB&gJ: OtK^io Kg2M-r -S> . 
ZtilzJ: 0 , m 1 co^0^tz^-T-l»feJKII<0^±»Sr 

[0046] z^z. nmvyxi AVttmtLX . -fe 

0) . GFK7 0 (77^t7 1. 3) . P-BK4 0 
(77^63. 5) . VC79 (77^57. 8) 

X 0 . Mmu yX l 4 X^^th^M.^ $ 

mtiix&mo&mwgffo. 0 3aot 

[0047] (^20^1«) i3l»»S2 

[0048] ^iitlt 7 0 0 n m~9 0 0 n 
mC0aEHfc:#*iiS. teti'8 0 0nra^3«« 
^^lti--g»^30»l 7**Jg^iBtES*lS. H30 

=F19tthl>Z-{^mmit^tlX.m3COLDXPD^: 
y'a-/I/2 2^MtS. 

[0049] m3<D$fc^>3fcfcL fg3<0»^Z*rjBL/l 
m3^ttfglEiM^tf|gISfiM2 3^B3J=f$tL. 7*4 

«gfc**jE LfeflWBia«uK*<o«aE« 2 4 1±, * 1 
am 2 wmmzttmLtzffimimmfanfimm lstm 

MfiW£ & . & 1 ~HS3 W.&MWCW 0 £ i 
[0 0 5 0] &3 0>%M1 7fre><7>m3<WUa&t2 0 



« . mi commits t pi— o £ r ?t fa csfft & 
ns . ^-^ftii. m 1 mfm2o&%m 5 , 1 0 1 pi« 

0. HfflBE»iii2 3±t:#oe**i*. WffiE 

lis 2 3 xo-Mmmt „ 1 /4 mmsL 1 3 1 i 0 . n 3 
<7)M 1 7 ^comtt^ 2 0 (Dmittfa t mw&w&m 

tix. i3«©tif 1 8ioa®^m^$iis. 

[005 1 ] **ifo^X14fcLTmw»«fcii& 

mavyx^mmttz^. ms^^mzntx 
a. %t&cDm^km3CDfomzttmLtzm3commm 

IWIl 2 4 <0J?*<^iv ^ t J: 

u^i&m-th i^c. 13 <7)3tiK 1 7 a^ttfti' >-x 

1 4 * T'O^S&^«rm 1 <03t«2 i^l«2^I7*> 

himvyxi 4£X'co%mkJ: Xoizwm 

[0052] ±£ijw-»±» 1 commnmrnk mmx$> 

[0053] ( m 3 &m&cr>Bm ) H4 tt*jm<?>m 3 

mm£ttzmmtzim-<7)*&£ttvx$>*) . *tit> 
iz-o\,\xizsm%mffl£'4£i&^-z> . 

[0054] #3SJft<0 JgffiTte » m 1 2t3£T/m 

2 <7>%m i-frhimvyxxA nxmm & x-ommoz/t 

S&*t2JRHffliE#a2 s^isttr. 

2com^comznLxnm^yx 1 4cosiwofe^t 

J: VfmuyXl 4 T?^-$-£JKi££3&i::<£«L*0* 
[0055] Kfci*JV>T, U- if-Mti. fl»B 

hh» zotzib. mm^wmLx^L^imcomm. 

yXcojgWOfe^UctzJ: OJRH^JS^L. m3fc1#tfe&*ffi 
[0056] aKWt^JBttTtt. CKOjteiH^^lS^O 

a±.iz£ Kt.mi <wtM 2 *. tzizm 2 <v±m 1 tmmt. 
m&izx v&^-mmvx^zm&izmL-tzWifkfo 
tf<oiz£zw.mitzt> iztm-tz <r t tfx-i* * . 
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coo 57] m4Timm&iE^m (^vr^^m?) 

cHtn. z cox o izMmmiEmzzmz-tzttm 
\s>X\4' ti-^rtizxn. mSh A w& x m&±j: 

i o o 5 s i ^mmcommn. m^<mm2x^vtzx 
o tern 3 co^tm^-i-h^ -/ h iz^x i> mmizmm 

~fhZ\btfX*h« 

[0059] ±.mmim i tsxum2commmmt 
nmxhh. 

coo6o] ( m 4 comm^Bm ) m e u^mn^m 4 
commcommcoic^ -v k commmx % & . mi t m~<r> 
mmz^-t&mmizim-con^zftLxh*). ztit> 
iz^ximm^mnz m^-th . 

[006 1] #HflW>7BSreii. 3* 1 0>%M2&J:Vm 
2<7>%M1 'frhWmwXX 4 0AStffi^T'^3I^ 
. m 1 *>3fc« 2 £ tz\ZW, 2 CDftm 7 #^O^f&ft 
ZmMl^Wttzymth n 'J M/ >X2 8 £IEffi 

7 ^ 0?&H*3fcO 3 *>Wimz ?V*-hZtiZ> M<r>% 

Mcofttf&mzmxztL&xdizmtztiz,. z\cot 

X 1 4 izi3 1 ^TTOOfefrija;: <fc 6 JRH^£ L . * 

tz. ?v*—huyX2 8izi3K^x&w^&xu : mmw. 

mm$l-?& . *HJ6^SRTJ±. SB 1 43 «fc tfSI 2 tf>H 

mcommt mmz . *ifcv>«*we**» 

KSftuyXl 4 i-CtfO^S^fc^^ < i:o^iESf 

s&k, 3 u ^ - h zti&mnftmzttt&ftmiz 
mw&mftX'<Dnmi'>x 1 4^{ftB^^f&sw>ift& 

[00 6 2] £<0*£, 00* if. 3U^-h^yX28 
cDffittcoT »/ "qRfcttttU >X 1 4 OMcOT y ^ifck 

XLtzlLX. 3V*-hUyXizi5^XtkmzlRg:t: 
mLZitZZblz**). Wil/>Xl4t'14tSM 
HS:3yp<-M^^X2 8-C^-fSfelRIITjS^ (ffl 
ft ) $ <T k 4 . i tilZ X 9 3fc^£tictf>JRil 

[0063] JftftmflftftW**^-. Mx.im6lZt3V 
t 1 0 nm^*l/-f 

H 2 «7 t LT'M 6 5 0 n m^ftl/-f 
-£^miT-g>. »l«3l2iK2*5J:t/»2«03te«73&»feJ« 
jjStBEH 2 0mm«3ij^-M/yX2 8 OAItflS* T'O 
#3tE&^ ; en-e'ix2 0mm. 16. 7 mm k^ id 
tZ&ytmZWMT LT „ 3'J^-bUVX28t 

«*i ofcHtt^K-Hi-mgaau h^ufcd 



100 (77^iA>'9 5) SrfflV^^I/yXH'vA 
»^X1 4^1 ^.2«^:Mt5 
fflniK (NA)*tO. 7. ^2^17^WSi 
□WO. 6k&&J: dtZ:ft^£1ifiJt-f£. COi'j 
fctillifc $ tltzft^ v K £ ffl WT\ «Mtf>15 $ 0 . 6 
mm»tl4 1 0nmffl^i€^JSx>rX745j:tttEtIJf 
OJfStfO. 6mmOlI6 5 0 nmfflOD VDfflOffi 

[0 064] $A>iI. HI70J: 3t2iS^8 0 0 nm^m 
3<7Wfe«l 7£3>J*-M^X28£iI$$r^J:3fc 
IHML. »3<7«1cSl 7«B:Mn^iPyXl40 

J: 5 t««S<i^^ y K Jfflnt . ICSIi 2 4 CO 
2mm«CD > CD-R. CD-RW&fcV) 

[006 5 3 S/i. l^8tz^-rj:o^. Mm^>XtL 
X . imm * tzlis$ffi<n&&<7) v vx-fr t>tch 

^u>xia" zm^&zti>x'%&. z\zx\ 

b&]/>Xl4" it ^1^2, M3«#aw 

WL&i / znLx&wmRTf%LmMmtimiE.ztix^z> . <r 

S HX^ £ $ ^ izffiSW -5. £ k ^T- i . 

3&«Ifl]±-r5. ^43. U8tct3^-CH7kiSI-O^S:^r 

[0066] $4>t, [219^-r moftas 

2. H 2 C03ti® 7 45 J: Z/^ 3 <^m\ 7^^>Mft^vX 

i40A§tffi^-c^ii<7)m*^, &3commcomm 
kmmizwmffiE&9. (*v7?j±m¥) 2 5*&xt 

tm-nmmzG-t&mmiztem-ntt^ztfLxb 

[0067] ±KPJM*m i . m2&xxsm3cDmmcr> 
Brntmuxfoz. 

[00683 ( m 5 nmmnmm >mio \**&mrtm 

m-nmmz^hmmizim-coft^zttLxfo*). 
zh-^z^^xmrntcWLtyzm^h . 

[0 06 93 ^Ix>-Xl4ii, ^2^l7«iIC 

m i 0DHife«o»ssTt4 . n 1 <oi«^ t si 2 wM^-en 
m^zttLxtt®u>xi4cDffimco&ttmzx <omi 
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-thummmir^ x o mi commznm-th m 1 

fctt, S£ l ««2^^«iii/yx i 4 4TO3ttTifi-c 
&JR£#«#"r & iot.Sl O3ft0g 2 O&^z 

Mje-r^n i com mimwMnmmimm 2 7±o&ti 

msmttomwammi e±<omtmi 5 cornet 
znxoiz. &mm26cr>m*-£2££2>z 
tizx*). tomizMmzmiZit. ^^um^i&m 

[00 7 0] ril2 6W7^Mff,Ill 

5or v<&bm%t>-£&z\bi>X'$2> . H|J*>, Rii 
2 6 OT -y *qft*ara!)teRje-f * -I tic J: 9, «StiR 
H£f£££-£. S 1 OUt »!j LT^l 1/ 1 4 

[0 0 7 l]±JEJa5«±IRl, S3fcii;S4« 

mm<?>&mtmmx*$>&. 

[0072] MtkWl%ffif&M£t$ffltZ> .011 vim- 
miCD3tM2t LXW&4 1 0 nmO^ffrU 
-If-. ^2^S7tUM6 5 0 nm(0» 
-f-*fffltl).lllMl2^12, 7*>£>*ttJ 
W yX 1 4 £ T'O^ilO^* fc: 3 V* — hU>X2 8 

zm.wT&» miRvm2<7)3tM2, 7&t>ay*-h 

2«M2, 7£IEM-r&„ ffil<7tttai2iOiait3K5fc 
«fct^20;^7 0ai£fr£l 0l£, a'J^-M/yX2 

4 i±, IS 2 03fci!I 7 oiii;^ IT JRH^hS < & i 

dfcRireti*. mi<03teasit:*fjE-rsmi<!0ffiffBia« 

»OflfcfIJl 2 6 Of^li 0 . 7mm,i2 <M£MtzM 

&r&m2 <rmmmwk<r>$mm i5»iio. 6 

mmT"£>&. Mmu>Xl4cr>miV>36M2cr>mzm- 

0 . 6 t X -5 fc. . J2Ltt=«fc 0 . 

&MO/P£#0 . 7mm«l4 1 0 nmffl« 
X9t5£lf&.mm<?>W- £#0. 6mmOM6 5 0 
nmfflWDVD tSt LxmMmf/yj,m*k*'il 3 £ 4: 

*«ti &. iii tz*jv^-c±aetw»iiai o 

[0073] ( m 6 commmm )mi2 
6cDmmmmmmw&jrmcr>m.wmT$>h. mio 
t m-cDmrnz^zmmizim-nn^ztf lx $> 

[0074] *^SfeO^.{i:OT^T-m5^1jficOB 

<7)%mm&zmizz-£&ti#>* mi<WBmsHm2 7t$ 
xvm2 commsm 1 6 & Pi-o^fwz 2 waarc 
Bf&Ltzffimazmmftzm^x^h. 
[0075] zt>iz. z&i. otzi mm^mm.mm 



fa* . mmmmmx- 2 tm 0 o?bitx mmmmz 4 
n£&fto^mmmmz*mizMm?& zti>x°z 

[0 07 6] il£l^K:^^tl±^l „ H2 . 113 . SI 
[0077] 

fcLbaidfc. *«ffifc:J:^or. 

»ts Lxtmmf/x\m^th z t &x-z h . 

tfz. *m-ti>lc&&&m^Z>Zbtz£*). 3fe^y HO 

[013 1 ^»Hffe^*BC*^S^-y HO 

[H2 ] H^yJm ( B K - 7 ) fcUS(t*H#f*^)«S 

[H3 ] *w&<m.2cnmmmm.frfrz>yt^v ho 
[04] 3 oiioiic^^s^ «y h o 

l m 5 ] 2|s:%HJom 3 Oii«t:^^S^ -y H CO 

[06 ] *^^4O^0OTtC*^-g,^-y HO 
W 

[07 ] *fMB^4^SHfc^SSK:*»*»S3te^-y HO 

^^C0 

[08] ^wmmAnmfanmmizfrfi'hjt^ v ho 
^fi£0 

[09] *m*<nm4CDmm<7Mmizfrfr&i£^-y ho 

[010] 2js:^0^50||SSO^eti3&^-l.l2if:ll^ 
[011] *^O^5<0^Sfe^®fc*»*»6iB«lf^ 

^■&^^Lfcii^0 

[012] *mmm6<ommnBmizfrfrzimmi 

[013] «*OTO^OP— (ifc§|3 5 0 nm 
— 5 0 0 n m ) **'tf 3^ y HOfi fi&0 
[WOM] 

1 $l«LD/PD*ya-^ 

2 HI 0« 

3 ^I0^5t^ 

4 ^l«*n/7Aif 
5 

6 !2«LD/PD ; Ey i -^ 

7 g!20M 

8 »2^>S3fc*^ 

9 SfS20*O^Aat^ 
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10 m2cr>&nm 

11 t-^71i-y^ 

12 £"&_Wf$5- 

13 l/4i£d*« 

14. 14' , 14" tmuyx 

1 5 &stJf 

16 ftSBieHi® 

17 £5 3£>3feig 

18 IB3<Dftjfc3tfF 

1 9 SS^n/^A*^ 

2 0 SS3«oa«** 

2 1 t'-^7U7^ 

2 2 g3<DLD/PDti/'a-^ 

2 3 ffMHSfft a 

2 4 ftUJi 

2 5 JRiSgjE^a (^n^Aaft?) 



2 6 AM 

27 mmmm 

2 8 □'jX-M/yX 

ioi Wfru— if- 

10 2 S H 

1 0 3 tbStft 

104 nu^-M-yx 

105 fijtt'-A^r'Jy^ 

106 :£*>±tf$7- 

107 1/4®MM. 

108 nmvyx 

109 flHBittHXflc 

1 1 o ttfgieif® 
ill mttiisyx 

1 1 2 SftSTF 



[HI] 
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